A THEFT PREVENTION SYSTEM FOR 
AN AUTOMOBILE HAVING A POWER DOOR 



BACKGROUND 

[0001] Typical alarm systems for automobiles (including sport utility vehicles, vans, 
minivans, and light trucks) can have a wide variety of features. They may include, for 
example, the ability to detect the opening of any of the doors, the hood, or the trunk, or 
the turning of the ignition key to activate the accessories or ignition. If the alarm system 
is armed, such an activity may result in one or several of the following: horn sounding, 
lights flashing, disabling of the ignition, notification to the owner via a wireless device, 
etc. 

[0002] Some vans and minivans now include power doors. "Power door" may include 
a wide variety of automatically openable or otherwise motorized openings, such as power 
sliding doors, power back doors, sunroofs, moonroofs, convertible tops, or any other such 
opening. With the touch of an interior button or switch, the driver may automatically 
open one of these doors. In many such applications, the power door may be actuated 
even when the keys are not in the ignition. One switch or button may be accessible to the 
driver, and another may be located on or near the power door itself. 

[0003] One trade-off that exists is that the button may be depressed, and, the doors 
opened, by others from the outside of the car, even when the doors are otherwise locked. 
For example, a person may be able to gain access to the car's interior by depressing the 
interior power door button from outside through an open or partially opened window, 
even if the car's owner has armed the alarm so that it will activate (i.e., sound the horn 
and flash the lights) upon the power door opening. 

SUMMARY OF THE INVENTION 
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[0004] The present invention aims to solve at least one or more of these and other 
problems. 

[0005] According to a preferred embodiment of the present invention, an automobile 
system may comprise: an automobile; a power door movably connected to the automobile 
and configured to automatically open in response to a user power door open instruction; 
an alarm system module connected to the power door and capable of at least disarmed, 
armed, and activated states; and a user interface connected to at least one of the power 
door and the alarm system module and configured to provide the user power door open 
instruction to the at least one of the power door and the alarm system module, wherein, 
when the alarm system module is in the armed state, the alarm system module is 
configured to generate a synthetic vehicle speed value that is greater than a threshold 
value, and wherein the power door is configured to automatically open in response to the 
user power door open instruction only when the synthetic vehicle speed value is below 
the threshold value. The threshold value may be in the range of approximately 1.0 to 4.0 
km/hr, or preferably approximately 2.5 km/hr. 

[0006] In a preferred aspect, the system may further comprise an alarm system interface 
connected to the alarm system module and configured to provide a state selection 
instruction to the alarm system module. Further, the alarm system interface may be 
configured to provide an alarm interface power door open instruction to the alarm system 
module, where when the alarm system module is in the armed state, the alarm system 
module is configured to change from the armed state to the disarmed state in response to 
receiving the alarm interface power door open instruction, and where the power door is 
configured to automatically open in response to the alarm interface power door open 
instruction from the alarm system interface. 

[0007] In another preferred aspect, the system may further comprise a vehicle 
speedometer connected to the alarm system module and configured to provide an actual 
vehicle speed value to the alarm system module, wherein, when the alarm system module 
is in the disarmed state, the alarm system module is configured to generate a synthetic 
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vehicle speed value that is approximately equal to the actual vehicle speed value. 
Further, the user interface may comprise a switch interior to the automobile and operable 
by a user. 

[0008] In another preferred aspect, the system may further comprise: a horn connected 
to the alarm system module; at least one manually openable door connected to the 
automobile; and an indicator connected between the manually openable door and the 
alarm system module and configured to provide an indication signal to the alarm system 
module when the manually openable door is opened, wherein, when the alarm system 
module is in the armed state, the alarm system module is configured to change from the 
armed state to the activated state in response to receiving the indication signal from the 
indicator, and wherein, when the alarm system module is in the activated state, the alarm 
system module is configured to sound the horn for a predetermined time. Further, when 
the alarm system module is in the armed state, the alarm system module may be 
configured to remain in the armed state without entering the activated state in response to 
receiving the user power door open instruction from the user interface. 

[0009] In another preferred embodiment of the present invention, an alarm system 
module for an automobile, the alarm system module capable of at least disarmed, armed, 
and activated states, may comprise: a logic circuit; an actual vehicle speed value input 
connected to the logic circuit and configured to receive an actual vehicle speed value 
from the automobile; a state selection input connected to the logic circuit and configured 
to receive a state selection instruction from a user; and a synthetic vehicle speed value 
output connected to the logic circuit and configured to output a synthetic vehicle speed 
value to the automobile, wherein the logic circuit is configured so that, when the alarm 
system module is in the disarmed state based on the state selection instruction received 
from the user, the synthetic vehicle speed value is approximately equal to the actual 
vehicle speed value, and when the alarm system module is in the armed state based on the 
state selection instruction received from the user, the synthetic vehicle speed value is 
made greater than a threshold value. The threshold value may be in the range of 
approximately 1 .0 to 4.0 km/hr, or preferably approximately 2.5 km/hr. 



3 



[0010] In a preferred aspect, the alarm system module may further comprise: an 
indication signal input connected to the logic circuit and connectable to a manually 
openable door of the automobile, and configured to receive an indication signal when the 
manually openable door is opened; and an activated state signal output connected to the 
logic circuit and configured to output an activated state signal when the alarm system 
module is in the activated state, wherein the logic circuit is configured so that, when the 
alarm system module is in the armed state based on the state selection instruction 
received from the user, the alarm system module will change from the armed state to the 
activated state in response to receiving the indication signal. 

[0011] In another preferred aspect, the alarm system module may further comprise a 
user power door open instruction input connected to the logic circuit and configured to 
receive a user power door open instruction to open a power door of the automobile, 
wherein the logic circuit is configured so that, when the alarm system module is in the 
armed state, the alarm system module will remain in the armed state without entering the 
activated state in response to receiving the user power door open instruction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] Fig. 1 shows a diagram of a theft prevention system according to a preferred 
embodiment. 

[0013] Fig. 2 shows a flowchart of one preferred implementation of the present 
invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[0014] Referring now to Fig. 1, an automobile system according to a preferred 
embodiment includes an automobile 2, an alarm system module 4, an alarm interface 6, a 
remote controller 8, a vehicle speedometer 10, a user interface 12, a power slide door 14, 
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a power back door 16, a manually openable door 20 with indicator 18, a horn 22, and 
lights 24. Lights 24 may be the automobile's headlights, parking lights, interior lights, or 
any other lights. 

[0015] The alarm system module 4 receives an actual vehicle speed value input 26, an 
alarm interface input 28 (which may be a state selection input, as discussed later), an 
indicator signal input 30, an activated state signal output 32, and a synthetic vehicle speed 
value output 34. The alarm system module 4 includes a logic circuit or its equivalent 
(such as a computer or processor running machine executable language that imitates a 
logic circuit, not shown). 

[0016] The alarm system module 4 may perform at least the same functions as a typical 
alarm system module. For example, the alarm system may have several states, such as a 
disarmed, an armed, and an activated state. In the disarmed state, the alarm system will 
take no action or limited action when an inciting event occurs. An inciting event may be 
the opening of a door, the hood, or the trunk, or the turning of the ignition key to activate 
the accessories or ignition. Other inciting events are well known to those skilled in the 
art. In the armed state, the alarm system becomes sensitive to these inciting events. 
Once such an event occurs, the alarm system may change to the activated state, in which 
the horn may sound, the lights may flash, the ignition may be disabled, the owner may be 
notified via a wireless device, etc. Other possible effects resulting from activation of an 
alarm system are well known to those skilled in the art. 

[0017] Typically, an automobile 2 will have two or more manually openable doors 20. 
Each door 20 has an associated indicator switch or button that turns on when the door is 
opened and off when the door is closed (or vice versa). The indicator 18 is connected to 
the alarm system module 4 via the indicator signal input 30 to provide an indicator signal 
signifying that the door has been opened or closed. This signal may then be subjected to 
the logic of the logic circuitry. In one such embodiment, if the alarm system is in an 
armed state and the alarm system module 4 receives an indicator signal that a door 20 has 
been opened, the alarm will change to an activated state and the alarm system module 4 
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will output an activated state signal via the activated state signal output 32. The 
automobile's horn 22 and lights 24 may be connected (of course, directly or indirectly) to 
the activated state signal output 32 so that, upon output of the activated state signal by the 
alarm system module 4 5 the horn 22 may sound and the lights 24 may flash or illuminate. 
The alarm system may remain in the activated state for a predetermined amount of time, 
such as 60 seconds, after which it may revert back to the armed state. 

[0018] The alarm system module 4 is connected to an alarm interface 6 via alarm 
interface input 28. In one embodiment, the alarm interface 6 is a user interface, allowing 
a user to directly input information and instructions to the alarm system module 4 via the 
alarm interface 6. For example, the alarm interface 6 may include a keypad located on 
the automobile's exterior (such as on a door, above a handle), allowing the user to input 
an arming code, a disarming code, a deactivation code, or other instructions. For 
example, the user may be able to open the trunk by pressing the right code combination, 
or may be able to set the type of alarm or the length of time for the alarm, once activated, 
to remain in the activated state, and so forth. It will be clear to one skilled in the art that 
virtually any instruction to or programming of the alarm system module 4 may be 
performed by pressing buttons on an externally located alarm interface 6. 

[0019] In a preferred embodiment, the alarm interface 6 comprises a receiver (or 
transceiver) that is configured to receive (and/or send) information and instructions from 
a remote control or keyfob 8, which may be a transmitter (or transceiver). The 
information connection between the remote 8 and the alarm interface 6 may be of any 
type, including but not limited to radio waves, sound waves, lasers, infrared waves, 
magnetic fields, or the like. The remote 8 may also be a Smart Keyless system, which 
allows a vehicle owner to unlock the vehicle doors using only a transponder carried by 
the owner. For example, using a Smart Keyless system, the owner needs only to pull the 
handle of a locked door and the door will unlock and open without the need for using a 
mechanical key or pressing "unlock" on a keyfob. Thus, mechanical keyholes are not 
necessary for Smart Keyless systems, but may be included for safety reasons. 
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[0020] The alarm interface 6 may also interface with other modules in the automobile, 
and need not be restricted to the alarm system module 4 or alarm-related functions. For 
example, the remote 8 may include a button to remotely open the trunk, remotely unlock 
the doors, remotely open a power door (such as power slide door 14 or power back door 
16), or to remotely start the engine. These functions may be controlled by the logic in the 
alarm system module 4 or a different module or controller. In spite of the other 
modules/controllers to which the alarm interface 6 may interface, in this preferred 
embodiment, there is at least a one-way communication (although it could be a two-way 
communication) from the remote 8 to the alarm interface 6 to the alarm system module 4. 
The remote 8 may include buttons, switches, or other data entry devices, that correspond 
to particular instructions to be sent to the alarm system module 4, such as state selection 
instructions. For example, the remote 8 may include a "panic" button (as known in the 
art), and buttons to arm, disarm, or deactivate the alarm system. The remote 8, if there is 
a two-way communication between the alarm system module 4 and the remote 8 via the 
alarm interface 6, may also include an information conveying device, such as a display, a 
light bulb, a speaker, or a vibration mechanism, that may activate and notify the user if 
the alarm system has been activated. Many other features that can be accessed by the 
remote 8 are well known to those skilled in the art. In the simplest embodiment, the 
remote 8 allows the user to send state selection instructions to the alarm system module 4 
via the alarm interface 6 and state selection input 28. 

[0021] In one embodiment, the user interface 12 is connected to the power slide door 
14 and/or the power back door 16. The user interface allows the user to provide a user 
power door instruction to automatically open or close at least one of the power slide door 
14 and the power back door 16. The user interface 12 may be a button, switch, or other 
signal generating device, preferably located in the automobile's interior. The module 
represented by reference number 14 may include both a power slide door and a power 
slide door controller. For example, the power slide door may, itself, comprise only the 
door and the means to open/close the door, such as an electric motor and a regulator. 
Conversely, the power slide door controller may include a logic circuit including 
information inputs and a power input (that may be connected to the main automobile 
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battery); the output of the power slide door controller may be a power signal that rotates 
the power door's electric motor in the proper direction to correspondingly open or close 
the door. For explanation purposes, these two units, the power slide door and its 
controller, may be treated as a single unit, the power slide door 14. The same is true for 
the power back door 16. 

[0022] The logic within each of the power slide door 14 and power back door 16 may 
be such as to open or close the corresponding door only when certain conditions are met. 
A first condition, of course, may be the receipt of a user power door instruction from the 
user interface 12. A second condition may be that the alarm system is in the disarmed 
state. In other words, the alarm system module 4 may be configured so that the power 
doors 14, 16 will not automatically open (and/or close) if the alarm system is in the 
armed state. A third condition may be that the automobile is not moving or is moving 
very slowly, below a certain threshold value. This value may be between 1.0 and 4.0 
km/hr, preferably around 2.5 km/hr. This feature can prevent the power door 14, 16 from 
being opened while the automobile is moving quickly, and thus prevent unsafe 
conditions, particularly for children. If the automobile is moving faster than the threshold 
value, providing the user power door instruction via the user interface 12 will not open 
the power door 14, 16. 

[0023] In a preferred embodiment of the present invention, an automobile system that 
requires the first and third conditions (i.e., a user power door instruction is received and 
the car is not moving or moving slowly) may be easily and inexpensively adapted to one 
that also requires the second condition (i.e., the alarm system must be disarmed) as 
follows. An actual vehicle speed value is generated by the vehicle speedometer 10 (in 
ways well known in the art), and this value is fed to the alarm system module 4 via the 
actual vehicle speed value input 26. The alarm system module 4 may be configured to 
generate a synthetic vehicle speed value based at least in part on the actual vehicle speed 
value, with the following logic: if the alarm system is disarmed, the synthetic vehicle 
speed value may be set to approximately equal to the actual vehicle speed value received 
from the speedometer 10; if the alarm system is armed (or already activated), the 
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synthetic vehicle speed value may be set to greater than the threshold value recognized by 
the power doors 14, 16. The synthetic vehicle speed value may be output to the power 
doors 14, 16 via a synthetic vehicle speed value output 34. The user power door 
instruction generated by the user interface 12 may be input directly into the alarm system 
module 4 (in which case reference number 34 may also refer to a user power door 
instruction input) or may be input directly into the power doors 14, 16. 

[0024] In this embodiment, the logic circuitry of the power doors 14, 16 need not be 
changed or altered, because they still require the condition that the vehicle speed is below 
the threshold value before they may be opened by a user power door instruction from the 
user interface 12. However, according to the present invention, the vehicle speed value 
received and analyzed by the power doors 14, 16 may not be the actual vehicle speed 
value as generated by the vehicle speedometer 10; it may be a synthetic vehicle speed 
value as generated by the alarm system module 4. If the alarm system is armed or 
activated, the synthetic vehicle speed value may be different from the actual vehicle 
speed value and may be set to higher than the threshold value required by the power 
doors 14, 16, so that they will not open when the alarm system is armed. 

[0025] In one embodiment, the alarm system module 4 may be configured so that, 
when the alarm system is armed, providing the user power door instruction via the user 
interface 12 may not be an inciting event. In other words, when the alarm system is 
armed, providing the user power door instruction to the power doors 14, 16 or alarm 
system module 4 via the user interface 12 (e.g., by pressing a button) may not open the 
power door(s) 14, 16, but additionally the alarm system may remain armed and will not 
activate. 

[0026] In another embodiment, the remote 8 may include a button to provide an alarm 
interface power door instruction to the alarm system module 4 to open one of the power 
doors 14, 16. In this case, because it is assumed that a person other than the owner does 
not have access to the remote 8, it is preferred that the alarm system perform the function 
requested by the user. Thus, in a preferred embodiment, the alarm system module 4 logic 
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circuit is configured so that if the user provides an alarm interface power door instruction 
(such as a power door open instruction) to the alarm system module 4 via the remote 8 
and alarm interface 6, then: if the alarm system is in the disarmed state, the power door(s) 
14, 16 is configured to automatically open in response to the alarm interface power door 
open instruction. If, however, the alarm system is in the armed or activated state, the 
alarm system module 4 is configured to change from the armed state to the disarmed 
state, and the power door(s) 14, 16 is configured to automatically open in response to the 
alarm interface power door open instruction. 

[0027] Referring now to Fig. 2, five possible alarm states of the alarm system are 
shown: disarmed, arm delay, armed, activated (or anti-theft), and pre-reset. The 
disarmed, armed, and activated states have been discussed. The alarm system may 
change states from the disarmed state to the arm delay state, as shown by reference 
number 36, when a user presses an "arm" or "alarm on" button on the remote 8. The 
logic circuit of the alarm system may require, as a condition of changing to the arm delay 
state, that the accessories switch (the switch, usually operable by placing the key in the 
ignition and turning slightly, that connects the car battery to accessories, such as the radio 
or air conditioning fan) is turned off, the ignition switch is turned off, and the trunk and 
hood indicators (similar to the indicator 1 8 for the manually openable door 20) are turned 
off. Further, the alarm system may automatically change to the arm delay state when all 
doors are closed and the doors are locked (whether by locking with a key, a remote 8, or 
automatically). In other words, the alarm system may automatically change to the arm 
delay state when any of the following conditions is met: the door key cylinder lock 
switch (the switch that is usually closed when the door key is inserted into the door and 
turned so as to lock the door) is turned on when all indicators 18 for all manually 
openable doors 20 are turned off; the "lock" button is pressed on the remote 8 when all 
indicators 1 8 for all manually openable doors 20 are turned off; or the doors are 
automatically locked when all indicators 1 8 for all manually openable doors 20 are turned 
off. The above and following examples of events that change the state of the alarm 
system are examples only and are not meant to limit the scope of the present invention. 
Clearly, state-changing events may be chosen and programmed or pre-programmed into 
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the alarm system module 4 logic circuit by the alarm system or car manufacturer, the 
user, or both. 

[0028] The alarm system may then remain in the arm delay state for a predetermined 
period of time, such as 30 or 60 seconds, after which the system automatically changes to 
the armed state. In the arm delay state, if an inciting event occurs, such as the opening of 
a manually openable door, the alarm system may simply ignore this event, or the alarm 
system may change back to the disarmed state, as shown by reference number 52. A 
benefit to this feature is that, if a user forgets something in the car and attempts to retrieve 
it by opening a door after she has already pressed the "arm" button on the remote S, the 
alarm system will not be armed (and, consequently, will not activate). The alarm system 
may change from the arm delay state to the disarmed state, e.g., when any of the 
following events occurs: the accessories switch or ignition switch is turned on; the door 
key cylinder unlock switch (the switch that is usually closed when the door key is 
inserted into the door and turned so as to unlock the door) is turned on; an "unlock" 
button is pressed on the remote 8; an "open power slide door" button is pressed on the 
remote 8; or any of the door indicators 18 is on (i.e., one or more of the doors 20 is 
opened). 

[0029] Alternatively, the alarm system may change to a pre-reset state while an event, 
such as an inciting event, is occurring, as shown by reference number 44. For example, 
the alarm system may change from the arm delay state to the pre-reset state if the trunk 
key cylinder unlock switch (similar to the door key cylinder unlock switch) is turned on, 
if either of the trunk or hood indicators (similar to the door indicators 1 8) is turned on, or 
if an "open trunk" button is pressed on the remote 8 or other interface (such as an interior 
"open trunk" button). For example, if, during the arm delay state, the user opens the 
trunk, the system may change to the pre-reset state either for a predetermined period of 
time or until the trunk is again closed. After the event has ended (such as when both the 
trunk and hood indicators are turned off, indicating that they are both closed), the alarm 
system may change back to the arm delay state, as shown by reference number 46, at 
which point the arm delay state may start over or resume from where it left off (before 
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entering the pre-reset state). Alternatively, if different events occur during the pre-reset 
state, such as in the following list, the alarm system may change to the disarmed state, as 
shown by reference number 42: either of the accessories or ignition switches are turned 
on; the door key cylinder unlock switch or a central door unlock switch (which may be 
automatic or may be activated by an interior button) is turned on; the "unlock" button is 
pressed on the remote 8; or any of the door indicators 1 8 is turned on. 

[0030] After the predetermined time has passed in the arm delay state, the alarm system 
may change to the armed state, as shown by reference number 38. The alarm system 
changing from the arm delay state to the armed state may require that none of the 
following signals are received by the alarm system module 4: either the accessories or 
ignition switch are turned on; the door key cylinder unlock switch or central door lock 
switch is turned on; the "unlock" button is pressed on the remote 8 (or, similarly, the 
Smart Keyless unlock command or other similar command is turned on); any of the door 
indicators 1 8 is turned on; or any of the trunk key cylinder switch or trunk or hood 
indicators is turned on. 

[0031] In the armed state, the alarm system may change to any of the disarmed, 
activated, and pre-reset states, as shown by reference numbers 54, 40, and 48, 
respectively, depending on the logic in the alarm system module 4, which may depend on 
programming or inputs by the manufacturer or user. For example, the alarm system may 
change to the activated state, as shown by reference number 40, when, for example, one 
or more of the manually openable doors 20 is opened, as indicated by indicator(s) 1 8. 
Further, the hood and/or trunk of the car may also have corresponding indicators, such 
that the alarm system will change to the activated state when at least one of these are 
opened. Further, because a person may attempt to disconnect and reconnect the car 
battery in hopes that this will disable the alarm system, the alarm system may be 
configured to change to the activated state when the battery 58 is disconnected or 
reconnected. Alternatively, the alarm system may be configured to automatically enter 
the activated state, no matter what its previous state, when the battery 58 is disconnected 
or reconnected. Other possible inciting events (i.e., those events that activate the armed 
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alarm system) will be known to one skilled in the art, and can easily be pre-programmed 
into the alarm system module 4 logic circuit, or programmed based on user instructions 
(which may be entered via the alarm interface 6). Once in the activated state, the alarm 
system may be configured to remain in the activated state for a predetermined period of 
time, such as 30 or 60 seconds. Further, as shown by reference number 60, the alarm 
system may "change back" to the activated state (i.e., to restart the activated state for the 
predetermined period of time) if any of the above mentioned inciting events occurs again. 

[0032] In the armed state, the alarm system may change to the disarmed state, as shown 
by reference number 54, e.g., if one or more of the following events occurs: the 
accessories switch is turned on; the ignition switch is turned on, the door key cylinder 
unlock switch is turned on; an "unlock" button is pressed on the remote 8; or an "open 
power slide door" button is pressed on the remote 8. As discussed, other such events are 
known to those skilled in the art and may be programmed into the logic circuit of the 
alarm system module 4 accordingly. The alarm system may change to the pre-reset state, 
as shown by reference number 48, for different events, such as when the trunk key 
cylinder unlock switch (similar to the door key cylinder unlock switch) is turned on, or 
when an "open trunk" or "open power back door" button is pressed on the remote 8. 

[0033] In the activated state, as discussed, one or more anti-theft features may be 
activated (e.g., horn sounding, lights flashing, notification to the user, etc.). After a 
predetermined period of time, the alarm system may revert back to the armed state, as 
shown by reference number 40. Alternatively, the alarm system may remain in the 
activated state, as discussed and as shown by reference number 60, may change to the 
disarmed state, as shown by reference number 56, or may change to the pre-reset state, as 
shown by reference number 50. These changes may be caused by any of the previously 
mentioned events, according to the preferences of the manufacturer or user or both. 

[0034] The foregoing description of a preferred embodiment of the invention has been 
presented for purposes of illustration and description. It is not intended to be exhaustive 
or to limit the invention to the precise form disclosed, and modifications and variations 
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are possible in light of the above teachings or may be acquired from practice of the 
invention. The embodiment was chosen and described to explain the principles of the 
invention and as a practical application to enable one skilled in the art to utilize the 
invention in various embodiments and with various modifications suited to the particular 
use contemplated. It is intended that the scope of the invention be defined by the claims 
appended hereto and their equivalents. 
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